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General procedure for the tBuOK-triggered disulfide metathesis Under ambient condition, a pressure tube was charged with 0.2 mmol of aromatic thiols or 0.1 mmol of aromatic disulfides and 0.2 mmol of alkyl disulfides, then 1.0 mL of 0.01 M tBuOK THF solution was added to the pressure tube. The tube was sealed with air and heat at 60 °C for the time shown and analyzed by gas chromatographic analyses using isooctane as internal standard.
Isolated products were obtained after flash chromatography using petroleum ether as eluent.
General procedure for the tBuOK-triggered synthesis of symmetrical disulfides
Under ambient condition, a sample vial was charged with 0.2 mmol of thiols, then 1.0 mL of 0.01 M tBuOK THF solution was added. The vial was sealed at room temperature and stirred for the time shown and analyzed by gas chromatographic analyses using isooctane as internal standard.
General procedure for the tBuOK-triggered synthesis of unsymmetrical disulfides
Under ambient condition, a pressure tube was charged with 0.2 mmol of aromatic thiols and 0.4 mmol of alkyl thiols, then 1.0 mL of 0.01 M tBuOK THF solution was added. The tube was sealed and heated at 100 °C for the time shown and analyzed by gas chromatographic analyses using isooctane as internal standard. Isolated products were obtained after flash chromatography using petroleum ether as eluent.
General procedure for the preparation of symmetrical hydrazobenzene
In a 100 mL pressure tube was added amine (1.0 g), toluene (60 mL), activated MnO 2 (10 equiv).
The mixture was heated at reflux and monitored by TLC. Then, the reaction mixture was filtered through Celite pad and washed with toluene for three times. The filtrate was subjected to vacuum to afford the crude azobenzene which was directly dissolved in EtOH (50 mL) with 5 weight % of Pd/C and 10 mol% pyridine. The solution was reduced with hydrogen balloon and monitored using TLC. After all the azobenzene was converted the reaction mixture was quickly filtered, and the solvent was removed to get the desired hydrazobenzene in quantitative yield.
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General procedure for the preparation of unsymmetrical hydrazobenzene
To a solution of nitrosobenzene (0.5 g, 4.7 mmol) in glacial acetic acid (12 mL) and EtOH (3 mL), the amine (1.0 equiv) was added. The reaction mixture was stirred at 40 °C for overnight. Then, the mixture was poured into ice water and filtered to afford azobenzene crude product which was directly used for the next step without purification. The crude product was dissolved in EtOH (50 mL) with 5 weight % of Pd/C and 10 mol% pyridine. The solution was reduced with hydrogen balloon and monitored using TLC. After all the azobenzene was converted the reaction mixture was quickly filtered, and the solvent was removed to get the desired hydrazobenzene in quantitative yield.
General procedure for the tBuOK-triggered synthesis of azobenzene from hydrazobenzene
Under ambient condition, a pressure tube was charged with 0.2 mmol of hydrazobenzene, 1.0 mL of 0.01 M tBuOK THF solution, then sealed and heated at 60 °C for the time shown and analyzed by gas chromatographic analyses using isooctane as internal standard. Isolated products were obtained after flash chromatography using petroleum ether:ethyl acetate (20:1) as eluent.
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General procedure for the tBuOK-mediated synthesis of azobenzene from aniline
In an autoclave, a 4 mL glass vial with a needle gas inlet was charged with 0.2 mmol of aniline, 1.0 mL of 0.2 M tBuOK THF solution, then the autoclave was filled with 1 bar O 2 , sealed and heated at 100 °C for the time shown and analyzed by gas chromatographic analyses using isooctane as internal standard. Isolated products were obtained after flash chromatography using petroleum ether: ethyl acetate (20:1) as eluent.
General procedure for the tBuOK-mediated synthesis of imine from N-benzylaniline
In an autoclave, a 4 mL glass vial with a needle gas inlet was charged with 0.2 mmol of Nbenzylaniline, 1.0 mL of 0.2 M tBuOK THF solution, then the autoclave was filled with 1 bar O 2 , sealed and heated at 130 °C for the time shown and analyzed by gas chromatographic analyses using isooctane as internal standard. Isolated products were obtained after flash chromatography using petroleum ether: ethyl acetate (20:1) as eluent. Scheme S1. Control experiments with different radical scavengers.
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In order to gain more information about the reaction mechanism, control experiments were performed (Scheme S1). Initially, styrene was added into the reaction solution, after 2 h, 12% of the linear addition product 8a was formed with dehydrocoupling product 1a in 88% yield (Scheme S1a). The formation of linear adduct 8a suggested that a radical intermediate might involve in the reaction process. Addition of radical initiator DTBP did not affect the reaction results, 1a with 95% yield was observed (Scheme S1b). This probably because DTBP itself can also mediate the S-S bond formation (Scheme S1c) or a fast reaction rate of sulfur radical self-couplings. Eventually, the addition of TEMPO successfully captured the sulfur radical and gave the adduct 8b in 44% yield (Scheme S1d).
Scheme S2. Proposed reaction pathway.
Based on the mechanism studies and literature reports, 8 we proposed the following reaction mechanism (Scheme S2): Firstly, thiol was deprotonated to form thiolate anion, which was oxidized subsequently by oxygen to form sulfur radical species and superoxide anion, the superoxide anion could also oxidize thiolate anion to form peroxide. Coupling of sulfur radical gave disulfide product. Finally, the reaction of peroxide with tBuOH regenated tBuO -. 
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